1. Rock physics analyses on this well combined with a second well (7117/9-2) drilled further northwest and updip on the Senja Ridge, indicate overpressure within the opal-CT rich zones overlying the opal-CT to quartz transformation zones in the two wells. The absence of opal-A to opal-CT and opal-CT to quartz flat spots on seismic in the second well is attributed to differences in temperature and timing of uplift. In AVA modelling, both the opal-A to opal-CT and opal-CT to quartz interface points plotted on the wet trend, whereas the modelled gas-brine, oil-brine and gas-oil contacts fell within the quadrant-I. These findings will be useful in understanding the nature of compaction of biogenic silica-rich sediments where flat spots could be misinterpreted as hydrocarbon related contacts in oil and gas exploration.
A C C E P T E D M A N U S C R I P T
A wildcat well 7117/9-1 was drilled in 1982 on a structure located on the eastern flank of the Senja Ridge, Norwegian Barents Sea (Fig. 1) . One of the incentives for this drilling location was the presence of two flat spots within assumed late Cretaceous sandstone reservoirs (NPD 2018) . However, after drilling, both flat spots were found to be within the Paleocene claystones of the Sotbakken Group. A core taken from 1355 to 1365.6 m (MDRKB) just below the upper flat spot revealed the presence of horizontal bands of amorphous silica (chert) within the claystone. The secondary objective, originally considered to be middle to early Jurassic sediments, was instead found to consist of Cretaceous silty claystones. The well was declared dry (NPD 2018) . A second wildcat well 7117/9-2 was drilled in 1983 on the Senja Ridge, updip and about 5.6 km north-west of well 7117/9-1. The vicinity of the second well did not show the presence of the flat spots, and the primary and secondary objectives were selected deeper than the Sotbakken Group interval. This well also failed to find hydrocarbon-bearing reservoirs and was proclaimed dry.
The Paleogene Sotbakken Group comprises the Torsk Formation ( Fig. 2 ) which consists of light to medium grey or greenish-grey, generally non-calcareous claystones. Rare siltstone/limestone stringers occur throughout the unit (NPD 2018) . The Torsk Formation mudstones were deposited in a deep marine shelf setting, with no significant coarse clastic sediment input (Dalland 1988) . Deep marine mudstones may contain substantial amounts of biogenic silica (opal-A), particularly radiolaria, diatoms and siliceous sponges, in areas with high organic productivity (Bjørlykke 2015) . Diagenetic reactions of biosiliceous sediment occur at shallow depths (<1000 m) and low temperature (<50 °C) during burial (Ireland et al. 2010 ). Initially, opal-A (biogenic silica) dissolves and precipitates as opal-CT (crystalline silica); this is followed by the transformation of opal-CT to quartz at greater burial depths and temperatures of about 60-80 °C (Isaacs 1982; Williams & Crerar 1985; Ireland et al. 2010 , Bjørlykke 2015 . The rate of transformation of opal-A to opal-CT depends on temperature and time, and may reduce total sediment porosity by as much as 30% (Kastner et al. 1977; Isaacs 1981; Tada & Iijima 1983; Wrona et al. 2017) , in the process releasing large volumes of pore water and resulting in increased stiffness (Peltonen et al. 2008; Marcussen et al. 2009; Thyberg et al. 2009 ) and a substantial acoustic impedance contrast. Ishii et al. (2011) found that within the transition zone between opal-A and opal-CT, dispersed microcrystalline opal-CT precipitates coexist with an original diatom-supported framework, forming a mechanically -hard zone‖. Below the -hard zone,‖ the opal-A framework is lost and replaced by opal-CT aggregates. The strength of the -hard zone‖ probably reflects the strong framework/cementation due to the coexistence of opal-A and opal-CT. Depending upon the
-hard zone‖ thickness and seismic resolution a seismic reflection interface could generate that may cross-cut stratigraphy (Hein et al. 1978) . It could also result in the transition zone between opal-A and opal-CT becoming brittle. Within such brittle zones, deformation could result in the formation of fluid conduits. Below the -hard zone‖, where the opal-A framework strength is lost, increased clay compaction is expected compared to the zone above the transition zone, associated with the release of considerable amounts of compaction fluids. A variety of fluid flow conduits detected within and above the opal-A to opal-CT reaction zone are evidence of water expulsion from the opal-A to the opal-CT reaction zone, and transient upward flow (Davies et al. 2008) .
The development of the opal-A to opal-CT transformation has been categorized in three phases: (1) formation, (2) migration, (3) fossilisation (Davies & Cartwright 2002; Wrona et al. 2017 ). This division is based on the spatial and temporal settings, and controls on the opal-A to opal-CT transformation in the North Viking Graben, northern North Sea. The opal-A to opal-CT transformation zone is considered to be the point when a minimum transformation temperature has been reached. A fossilised opal-A to opal-CT interface manifested as a flat spot represents the point when the migration rate becomes zero despite the presence of opal-A in the overlying strata (Wrona et al. 2017 ).
The main objective of this paper is to investigate the effect of silica transformation on elastic and physical properties of the Sotbakken Group rocks. The mechanical and then chemical compaction with increasing depth, temperature and time result in changes in the rock microfabric and stiffness, whice have a direct influence on the physical properties such as resistivity, and the elastic properties i.e. P -wave velocity (Vp), S -wave velocity (Vs) and density. The results of this study will aid the identification of diagenetic related flat spots prior to drilling and identification of various silica transformation stages after drilling.
Geological setting
The Senja Ridge study area is located towards the western margin basins of the Barents Sea, with the Tromsø Basin to the east, the Sørvestsnaget Basin to the west and the Harstad Basin to the south (Fig.1) . The Senja Ridge itself is an NNE-SSW trending intra-basinal high, which defines the western limit of the Tromsø Basin (Faleide et al. 1993) . It was a positive structural element from the midCretaceous and has a positive gravity anomaly indicating a shallow basement (Gabrielsen et al. 1990; Riis 1996) . The relief on the ridge is due to Late Cretaceous to early Cenozoic normal faulting and salt mobilization in the Tromsø Basin (Faleide et al. 1993) .
The Tromsø Basin is a NNE-SSW oriented deep Cretaceous basin (Faleide et al. 1984; Gabrielsen et al. 1990 ). The basin contains several salt structures (Faleide et al. 1993; Smelror et al. 2009 ). The basin was a part of a larger, regional basin in pre-Jurassic times. Clastic deposition occurred during the Triassic in a relatively quiet period, characterized by regional subsidence. The development of a separate basin was initiated in the Jurassic. During the Cretaceous, the sediments were deposited with contemporaneous subsidence and salt movements (Faleide et al. 1984) . This eventually led to most of the basin being infilled, prior to becoming part of the regionally subsiding basin during the late Cretaceous. In the Cenozoic, it acted as one of the main depocentres in the southwestern Barents Sea (Gabrielsen et al. 1990 ).
In the middle Oligocene, large areas of the Barents Shelf east of the Senja Ridge were uplifted due to a shift in tectonic regime (NPD 2018) . The shelf was subjected to erosion, which lasted until the Pliocene (Ryseth et al. 2003) . This erosion resulted in the removal of the upper part of the Sotbakken Group in the eastern parts of Tromsø Basin. The lower parts of the Group are probably present across the Barents Shelf; however, the younger sediments are only preserved over the Ringvassøy -Loppa Fault Complex and in the Tromsø Basin (Spencer et al. 1984) .
Since the area of interest is located at the western edge of the Barents Sea, there is only limited to moderate uplift (0 to 1000 m, Table 1 ) according to previous studies (e.g. Riis & Fjeldskaar 1992; Ohm et al. 2008; Henriksen et al. 2011; Baig et al. 2016; Ktenas et al. 2017) . However, the disparity between the uplift values between different studies is noticeable, owing possibly to the various methods employed. Ohm et al. (2008) and Henriksen et al. (2011) suggested no exhumation in the areas of the Senja Ridge and the western margin of Tromsø Basin, whereas, Riis & Fjeldskaar (1992) , Baig et al. (2016) and Ktenas et al. (2017) suggested moderate exhumation (250-1000 m) in these areas (Fig. 3) .
Materials and methods
The study is based on data from two dry wells 7117/9-1 and 7117/9-2 in the Senja Ridge area of the Barents Sea (Fig. 1) . Five 2D seismic lines from the AMR-NBR survey were available. The seismic data quality varies from fair to good. XRD analysis data on silica phase transformation from well 7117/9-1 was digitized from a petrographic report (Roaldset & He 1995) . The present-day temperature gradient was calculated from the bottom hole temperature (BHT) data (NPD 2018) and compared with the paleotemperature estimated from vitrinite reflectance (VR) data by using the following equations:
T max = (lnR o +1.68)/0.0124 (Barker & Pawlewicz 1994) …………….
T max = (lnR o +1.4)/0.0096 (Corcoran & Clayton 1999 
Vitrinite reflectance data points are available from depths greater than 1400 m (MDRKB) in both wells 7117/9-1 and 7117/9-2. Only a single vitrinite reflectance data point was available within the Sotbakken Group in well 7117/9-1, and no vitrinite reflectance data was available within the Sotbakken Group in well 7117/9-2. Therefore, paleotemperature was calculated from available vitrinite reflectance data points to estimate the paleotemperature gradient in both wells (Table 2 ). This paleotemperature gradient was then used to extrapolate maximum paleotemperature at the top and base of Sotbakken Group (Table 3 ) by using the uplift and erosion estimates from Baig et al. (2016) .
Selected slabs were available from the core that was cut from 1355 m to 1365.6 m (MDRKB) in the well 7117/9-1. Four samples for SEM analysis were taken at depths 1357.84 m, 1360.4 m, 1363.47 m and 1363.75 m (MDRKB). The slides were prepared perpendicular to the bedding. We had no access to the cutting samples and/or side wall cores taken in the two wells.
A stratigraphic correlation between the two wells (7117/9-1 and 7117/9-2) is shown in Fig. 4 .
Tops of the lithostratigraphic Groups were taken from NPD (2018). Only the top Sotbakken Group
was correlated a little deeper at the high gamma ray spike, indicating an unconformity, and coinciding with a prominent trough on seismic. The seismic data polarity was SEG normal, i.e. a peak represented an increase in acoustic impedance.
For AVA (amplitude vs. angle) analysis the logs were blocked with a 10 m interval to reduce the scatter in the data. Since S-wave logs were not acquired, the -mudrock equation‖ (Castagna et al., 1985) was used, assuming a 50:50 quartz to clay ratio, to generate an -in-situ‖ shear wave curve. A wavelet was extracted using seismic line AMR_NBR08-135652 and AVA synthetics were generated using the Zoeppritz equation (Zoeppritz 1919) .
To compare with the fluid related contact AVA (amplitude vs. angle) responses, a shallow aquifer at 1300 m MDRKB in a well from the North Sea was used to model the gas-water, oil-water and gas-oil contacts (Fig. 5 ). Synthetic S-wave velocity logs were generated using Greenberg and Castagna (1992) method. The elastic property logs (i.e., Pwave velocity (Vp), S -wave velocity (Vs) and Density) were blocked using Backus averaging. A window of 40 m was found appropriate for blocking to reduce the effect of lithological interfaces. The fluid properties of water and hydrocarbon were calculated using FLAG 2014 and FLAG 2014 Global methods respectively. The software default fluid properties were used, i.e. oil gravity= 30 API, GOR = 100 L/L and gas gravity= 0.6. The water salinity used was 10000 ppm with NaCl=100%. Since the sandstone aquifer is at 1200 m, a temperature 38° C and pressure 12 MPa was used for the AVA modelling of the various fluid interfaces.
Scanning electron microscopy (SEM)
Samples for SEM were stabilized with epoxy and slides were produced from slices cut from the core.
The slides were carbon coated and studied in a HITACHI SU5000 Scanning Electron Microscope
(SEM) equipped with a XFlash30 EDS system capable of spectral identification and elemental mapping. Photographs were captured as backscattered images for each slide.
Observations and results

Physical properties related to mineralogy
On the seismic line AMR_NBR08-135652 passing through well 7117/9-1, both the opal-A to opal-CT and opal-CT to quartz flat spots are evident (Fig. 6 ). These flat spots do not extend updip towards well 7117/9-2 in the northwest (Fig. 7) .
A comparison of physical and elastic properties i.e. gamma ray, deep resistivity, acoustic impedance, present-day temperature and mineralogy from XRD analysis (Roaldset & He 1995) in well 7117/9-1 are shown in Figure 8 . Observing the general resistivity trends from the shallowest readings in the wells, ignoring local anomalies, a gradual decrease in resistivity in both wells were observed to an inflection point situated above the base of the Sotbakken Group (Figs. 4 and 8). The overall drop in resistivity in well 7117/9-1 was about 2.2 ohm-m over a depth interval of 1240 m, whereas in well 7117/9-2 the resistivity dropped by 3.5 ohm-m over a depth interval of 1000 m to the inflection point (Fig. 8) . Under a normal compaction regime, the general resistivity trend is expected to increase with depth.
The opal-A to opal-CT interface ( The core taken in the well 7117/9-1 just below the opal-A to opal-CT boundary consists of mudstones with strong lineations of light (chert) and dark (clay) minerals. Analysis of the light bands with the SEM reveals voids filled with circa 2 µm opal-CT granular spheres, with the presence of occasional opal-A grains (Fig. 9 ). Sporadic pyrite is also evident, possibly formed from sulfate reduction.
In well 7117/9-2 neither the opal-A to opal-CT nor the opal-CT to quartz boundaries are evident within the Sotbakken Group interval, both on seismic and in the well logs. The top Sotbakken Group is calculated to have been exposed to 48°C paleotemperature, whereas the base Sotbakken Group experienced a maximum temperature of 57° C (Fig. 4) .
Bulk density-Vp cross plots
Comparison of data from the two wells (7117/9-1 and 7117/9-2) on the density and Vp cross plot shows that the Sotbakken Group at a shallower depths in well 7117/9-2 has both lower density and
lower Vp (Fig. 10a) , and corresponding to lower temperatures, as compared to well 7117/9-1 (Fig.   10b ).
The RHOB-Vp cross plot of well 7117/9-1 shows three distinct trends (Figs 11a and 11b), generally there is a systematic increase of bulk density and Vp with an increase in depth. However the cluster with high gradient, plotting within 2050 m/s to 2250 m/s velocity limits, shows an inversion i.e. the RHOB-Vp values decrease with depth and temperature. The whole Sotbakken package within well 7117/9-2 showed a similar inversion (similar to the high gradient cluster in well 7117/9-1) i.e.
the RHOB-Vp decreased with depth and temperature (Figs. 11c and 11d) .
The RHOB-Vp data colour-coded with quartz percentage (Fig. 12a ) and opal-CT (Fig. 12b ) from the XRD analysis confirmed two -knees‖ in the data trend signifying the transition from opal-A to opal-CT and from opal-CT to quartz.
Discussion
Influence of mechanical and chemical compaction on physical and elastic properties of biogenic silica rich sediments
The SEM analysis from the core taken below the opal-A to opal-CT boundary shows that the chert contains abundant voids with transformed opal-CT granules ( demonstrating the time-temperature effect (Fig 8) .
The decrease in resistivity within the Sotbakken Group in well 7117/9-2 from the opal-A to opal-CT boundary to the resistivity inflection point was about 0.46 ohm-m corresponding with an AI decrease of 670 g/cm 3 *m/s (Fig. 4) , whereas the decrease in resistivity in well 7117/9-1 within the Sotbakken Group from the opal-A to opal-CT boundary to the resistivity inflection point was about 0.46 ohm-m corresponding with an AI decrease of 940 g/cm 3 *m/s (Fig. 8) . Therefore, the deep resistivity-AI cross plots within the Sotbakken package discriminate various facies (Fig. 13) , which can be useful for analyzing similar diagenetic environment. The trend -1 in well 7117/9-1 represents amorphous silica mechanical compaction followed by chemical compaction (Fig. 13a ). This trend is manifested by increasing deep resistivity with increasing acoustic impedance until a high point is
reached. This is possibly the hard event where both opal-A and opal-CT coexist. The subsequent trend (Trend 2) manifests the opal-CT transformation where the framework is replaced by fine opal-CT aggregates. The gradual reduction of HRD and AI reflect a decrease in compaction possibly due to increasing overpressure. The final trend (Trend 3) likely starts with the onset of quartz cementation and the deep resistivity increases with increase in AI as the quartz cement increase with temperature as a function of depth. In well 7117/9-2 the trend 1is absent (Fig. 13b) , however, the opal-CT transformation zone is represented by a decrease of resistivity with a decrease of acoustic impedance due to a possible increase in pore pressure indicating low permeability while expulsion of water taking place within the opal-CT transition zone. Trend 3 shows the increase of resistivity with increasing acoustic impedance representing the onset of quartz cementation.
Both the opal-A to opal-CT and opal-CT to quartz boundaries show a very weak Type-1 AVA signatures (Rutherford & Williams 1989) (Fig. 14a) . As mentioned earlier both the interfaces cause hard events represented by (red) peaks. With the increase in the incident angle, the peak's amplitude gradually reduces, but the reduction magnitude is negligible. As expected the opal-A to opal-CT and opal-CT to quartz interface points plot on the background wet line in the Intercept-Gradient cross plot (Castagna & Swan 1997; Castagna et al. 1998) . Not much literature is available on the gas/oil/water contact AVA's, therefore we attempted to model AVAs of various fluid contacts within a North Sea aquifer by fluid substitution technique (Gassmann 1951) (Fig. 5) . The aquifer had undergone an estimated uplift of 500-1000 m with present-day depth of ~1300 m MDRKB, the similar depth of sediments this study deals with. All the three fluid related interfaces, i.e. gas-water, oil-water and gasoil contacts showed a weak positive gradient on the amplitude vs. angle plane (Fig. 15a) . The magnitude of intercepts of the fluid contacts are not so distinct compared to that of opal-A to opal-CT, however, the points plot within quadrant-I within the intercept-gradient cross-plot (Fig. 15b) . The actual AVA analysis of this type of response will possibly not be meaningful owing to the magnitude falling within the error limits and noise. The sand reservoir/aquifer has a very high P-wave velocity, i.e. around 2800 m at 1300 m depth. It can be inferred that the reservoir had undergone a high level of quartz cementation at maximum burial depth. This could be a reason of AVA response subdued because of high stiffness. A reservoir at a shallow depth not experiencing much chemical compaction is expected to show similar AVA signatures but with high magnitude enabling to differentiate a fluid interface related anomaly from that of a diagenetic related anomaly.
Temperature changes due to uplift
Assuming the present day temperature gradient in well 7117/9-1, the opal-A to opal-CT interface/transition lies at about 44°C (Fig. 3) and the temperature at the opal-CT to quartz boundary is 58°C. After compensating for the maximum uplift (Baig et al. 2016, for the opal-A to opal-CT boundary and 65°C for the opal-CT to quartz boundary.
On the seismic profile (Fig. 7) , the opal-A to opal-CT boundary does not appear to extend towards the northwest towards well 7117/9-2. The base Sotbakken group lies at an estimated presentday temperature of 44°C. Assuming a maximum uplift of 460m (reported by Baig et al. 2016 ) using well 7117/9-2, the additional temperature the rocks were exposed to was 13°C, making the estimated temperature at the base of Sotbakken Group of about 57°C. Although the Sotbakken Group package was exposed to temperatures suitable for opal-A to opal-CT transformation (>51°C from 7117/9-1), the absence of this interface on seismic can be explained as follows. .
Timing of events
As the opal-A to opal-CT and opal-CT to quartz boundaries are cross-cutting the Sotbakken Group bedding planes (Fig. 6b) , therefore both the boundaries were probably developed post uplift of the Senja ridge. The overlying Nordland Group sediments onlap on the anticlinal structure marked by top Sotbakken Group (Fig. 6b) . The increase in thickness of the Nordland Group pushed the underlying Sotbakken package gradually through the time and temperature suitable for the Opal-A to opal-CT transformation and then the opal-CT to quartz transformation. The compaction related fault F1 (Fig   6b) does not extend above the top Sotbakken Group. However, it cuts across and slightly displaces the opal-CT to quartz boundary showing that it possibly formed during the chemical reactions taking place and continued after the flat spot was formed. These types of faults provide conduits for water squeezed from the pores as a result of chemical compaction (Davies et al. 2008) . The displacement of the Sotbakken Group top against the fault is more than the displacement of the opal-CT to quartz boundary indicating significant compaction within the opal-CT zone compared to beneath the opal-CT to quartz boundary. The fault does not extend above the Sotbakken Group boundary possibly as the overlying sediments were less compacted and dissipated the emanated water.
The reason for the absence of the opal-A to opal-CT boundary cross-cutting the bedding in the seismic profile (Fig. 7a) within the vicinity of the 7117/9-2 well could be because this area was flat compared to a gentle anticline at 7117/9-1 well location. The opal-A to opal-CT boundary was possibly formed parallel to the bedding in the well 7117/9-2 area. The lower contact of the Sotbakken Group was exposed to maximum 57°C, so the opal-CT to quartz boundary would have formed deeper within the formations below, as evidenced by the increase in AI within the Nygrunnen Group (Fig. 4) .
A subsequent uplift in the vicinity of well 7117/9-2 could have truncated the opal-A to the opal-CT boundary on the apex of the anticline leaving the opal-CT rich package within the Sotbakken Group.
The alternate explanation regarding the absence of biogenic silica is not plausible as the distance between the two wells is only 5.6 km. Also, the presence of high pore pressure similar to the opal-CT rich zone in the well 7117/9-1 strengthens the same mineralogy model.
Conclusions
Well 7117/9-1 penetrated both opal-A to opal-CT and opal-CT to quartz transformation zones. The opal-CT rich zones in both the wells 7117/9-1 and 7117/9-2 were over-pressured due to the expulsion of water from the silica transformation reactions.
The opal-A to opal-CT interface is interpreted as a possible stiffening by cementation of the opal-A framework by neoformation of dispersed opal-CT particles in the early part of the transformation.
The opal-CT to quartz interface flat spot formation may be explained by a stiffening related to the transformation of dispersed Opal-CT particles into micro quartz (indicating dispersed growth of
Opal-CT at the opal-A/CT transition zone) or/and the possibility of neoformation of dispersed microquartz from recrystallization of localized opal-CT aggregates (stiffening from dispersed micro quartz formed from non-dispersed opal-CT flocks).
AVA modelling of the opal-A to opal-CT and opal-CT to quartz interfaces confirm that both the transformation points plot on the wet trend, however the gas-water, oil-water and gas-oil contact points plotted within the quadrant-I above the wet trend. Reservoirs with low quartz cementation are expected to generate distinct AVA signatures from that of diagenetic related interfaces. In case of highly cemented sandstone reservoir, the AVA difference was within the error and noise limits.
The absence of an extension of both the opal-A to opal-CT and opal-CT to quartz related flat spots from well 7117/9-1 to 7117/9-2 towards northwest is possibly due to the difference in timing of uplift and temperature between the two structures.
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Fig. 4.
Cross section between well 7117/9-1 and 7117/9-2 hung on mean sea level (MSL) as datum. The present-day temperature curve has been computed using the bottom hole temperature data, whereas the paleotemperature is calculated using vitrinite reflectance (VR). A gradual decrease in the resistivity log value can be observed in both the wells which at a certain depth (-inflection point‖, indicated by black arrow) starts increasing with depth. Fig. 5 . Fluid replacement modelling and resulting changes in the P -wave velocities (Vp), Swave velocities (Vs), densities and poisson's ratios of an aquifer at 1300 m (MDRKB) in a well within the North Sea. These various elastic properties were further used for the AVA modelling. (a) The reservoir (marked by blue shade) was initially filled with brine. Gas and then oil was replaced (Gassmann 1951 ) above a modelled fluid contact to obtain changes in the effective elastic properties. (b) The reservoir was assumed to be filled with oil, and subsequently replaced by gas above the modelled fluid contact. The water lines in the reservoir section within each property graph were plotted as reference. Relation between mineralogy and physical properties of the Sotbakken Group section in well 7117/9-1. The transformation from opal-A to opal-CT, and from opal-CT to quartz generated hard events resulting in flat spots. The black arrow represents the inflection point in the resistivity curve. The figure is modified after Roaldset & He (1995) . demonstrates relatively higher density and Vp compared to well 7117/9-2, as the Sotbakken Group section is deeper and exposed to higher temperature. There are three trends in the data. Trend 1 represents an increase in deep resistivity with increasing acoustic impedance initially due to mechanical, followed by chemical compaction resulting in a -hard zone‖ due to co-existence of both opal-A and opal-CT represented by the culmination point. Trend 2 shows decrease in resistivity with decreasing acoustic impedance as opal-A to opal-CT transformation continue and the water expelled causing an overpressure as depth increases. In trend 3 the deep resistivity is increasing with increase in acoustic impedance that possibly starts with the opal-CT to quartz conversion and keep increasing with further cementation due to increase in depth and temperature. (b) Similar cross plot from well 7117/9-2. Trend 1 is absent in this well, whereas the trend 2 depicts the interval where both AI and resistivity decrease with depth, indicating possible overpressure. Trend 3 represents the onset of opal-CT to quartz conversion at the base of the Sotbakken Group. Ktenas et al. 2017 1000 ~1000
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